Direct double photoionization of atoms in which two electrons are simultaneously emitted is of high interest for understanding electron correlations. Of particular interest are the alkaline-earth metals that are heliumlike atoms insofar as they only have two outer-valence electrons while the other electrons can be approximated as spectators [1] .
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The experiments were performed on the Wadsworth beamline, the U1-NIM beamline, and on the PGM beamline [2, 3] . The Mg photoions created in our vacuum chamber are analyzed and detected by an ion time-of-flight spectrometer using a pulsed electric field across the interaction region. The corresponding double-to-single photoionization ratio is shown in figure 1 on a log scale. While the ratio is below 1% below around 55 eV, it is above 1000% above the 2p thresholds due to sequential emission of the two electrons.
The theoretical ratio obtained using the convergent close coupling (CCC) method [1] is depicted by red asterisks connected with a line to guide the eye. While there is a general agreement between theory and experiment, there is a distinct deviation at lower energies, namely, the theoretical ratio exhibits a much steeper rise and stays slightly above the experimental data. Above 29 eV the theoretical curve is within our error bars. The deviation of theory from experiment may be due to the frozen-core model used in the CCC calculation. While this approximation worked well in the case of Be, the first inner shell of Mg is much closer to the valence shell as compared to Be. Thus the Mg 2p inner shell has possibly a significant influence on the valence single and double photoionization cross section.
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